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Editorial Notes iS. io Cinema Projection 


EVERAL articles in this number deal 
Sialic and: Males na with the projection of light in the cinema 


and in the studio. Some novel ideas and 


new sources of light are discussed. 


The Basis of We may look for new advances in 

Daylight Calculations 141 technique when the industry has had an 
opportunity to become familiar with these 
possibilities—better results possiblyin regard 


Incandescent Lamps in to definition, brightness and colour. 


Film Projection 
Colour in the film has long been an 


accepted fact. Can it possibly be followed 


Design of Studio Fittings by that dream of cinema experts—apparent 
three-dimensional rendering, giving real 
solidity and perspective to the objects 
Visibility Levels ee viewed? And can this ultimately be realised 
in television also ? 


One thing we may surely expect—greater 
Lighting the Streets brightness on the screen where we need it. 

of To-morrow ee This may encourage producers to break away 
from the practice of showing films in a 
darkened auditorium—a problem discussed 
The Editor Replies... at more than one I.E.S. meeting in the past. 














Ultra-Violet Projectors In 
Cinemas 


The invention of a “lightless” 
cinema projector has been announced 
in the U.S.A. This projector, for use 
with both still and moving pictures, 
uses invisible ultra-violet radiation 
and a brightly glowing fluorescent 
screen; the screen thus emitting its 
own light, instead of reflecting visible 
light from the projector. 

The use of this projector is expected 
to enable cinema-goers to view the 
film in a fully lighted room, elimin- 
ating the stumbling entrance into 
darkened theatres or rooms. It is 
stated that large projectors can pro- 
duce screen images of a_ brightness 
comparable with that of the sur- 
face of a fluorescent tube so that the 
film can be watched in a room with 
all the lights on. ; 

The question of both screen bright- 
ness and the lighting of auditoria has 
been the subject of much discussion 
in the past. 

The relation between screen bright- 
ness and that of the surroundings has 
also been the subject of much discus- 
sion in the past. ne 

It is interesting to recall that a joint 
committee on which the film industry 
was represented was set up by the 

E.S. as far back as 1919, when re- 
commendations in regard to bright- 
ness of screen, conditions of artificial 
lighting in theatres and other matters 
were made. A paper on this subject 
was also presented to the I.E.S. by Mr. 
a ? Weston and Mr. E. Stroud in 

It has often been urged that the 
showing of films in relatively dark 
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surroundings is a mistake and that a 
lesser contrast between the bright- 
ness of the screen and that of the 
surroundings is desirable. It remains 
to be seen whether the use of ultra- 
violet radiation and fluorescence will 
be helpful in this respect, and what 
will be the effect of the introduction 
of new sources of light of great bril- 
liancy—which will presumably lead to 
enhanced brightness of the screen and 
the possibility, therefore, of allowing 
much higher general brightness in the 
auditorium. 





I.E.S. in Australia 


The Illuminating Engineering 
Society of Australia now has sections 
in Victoria, New South Wales,.South 
Australia, Western Australia, Queens- 
land, and Tasmania. It is of interest 
to note that for the first time in the 
history of the LES. of Australia 
(and probably for the first time in 
any ILE.S.) a lady member of the 
Society, Miss A. H. Guy, has been ap- 
pointed honorary secretary of the 
LE.S. of Western Australia. 

It may be recalled that membership 
in our own society has, since its first 
inception, been open to both sexes, 
either of which may assume equal 
prominence in our work. Indeed, 
apart from the increasing part that 
women are taking in the technical 
side of the industry, the women’s 
point of view in such matters as 
lighting of the home and in decorative 
lighting deserves equal hearing with 
the masculine opinion. The fact that 
Miss Guy is an architect gives some 
indication of the role women are now 
taking in lighting and related matters. 
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American I.E.S. Annual 
Convention in Quebec 


Notice has been issued of the re- 
sumption of the Conventions held 
annually prior to the war by the 
American Illuminating Engineering 
Society. The event is to take place 
during September 18-20 in Quebec, a 
delightful site with many historic 
associations, and a choice which must 
give satisfaction to members of the 
society in Canada. 

The programme seems to be quite 
as vigorous as in pre-war days. There 
are, in all, 28 items listed. As is the 
practice on such occasions, papers are 
divided into five distinct groups, deal- 
ing respectively with Residence 
Lighting, Quality of Lighting, Special 
Applications, Electric Discharge 
Sources (spectra and photometry) 
and Interior Lighting. The pro- 
gramme is evidently specially framed 
to deal with the performance and ap- 
plications of fluorescent lamps. In 
addition to papers dealing with 
general principles of lighting and with 
applications of light in schools, stores, 
etc., some highly specialised lighting 
problems are to be discussed. These 
include the lighting of earth-moving 
and weight-handling equipment and 
the equipment of a stadium and an 
artificial sunshine solarium. In the 
field of residence lighting we note 
that, in addition to studies of illumina- 
tion and brightness, recommendations 
will be made in regard to portable and 
installed fittings. In this connection 
we note one topic on which little has 
been published—the possibility of 
radio interference due to fluorescent 
lamps in the home. 

In addition to these 28 contributions 
there will, as usual, be the Presiden- 
tial Address, to be delivered by Mr. 
A. F. Wakefield, and the General 
Secretary’s Report, always of interest, 
for the detailed information on mem- 
bership, finadnce, and other matters. 
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Resettlement Course in 
Illuminating Engineering 


The course at the Borough Poly- 
technic, to which reference was made 
in our last issue (p. 115) has now been 
concluded. We heard that 22 out of 
23 students passed the examination, 
which in substance may be regarded 
as equivalent to the intermediate ex- 
amination of the City and Guilds In- 
stitute—a remarkably good result 
when one considers the drawbacks 
under which men fresh from the 
Forces naturally labour when resum- 
ing their studies. I.E.S. sustaining 
members have been circularised in 
regard to jobs for students who have 
successfully completed the course and 
we understand that in a number of 
cases contacts have already been 
made. Firms on the look out for young 
assistants would do well to take 
advantage of this opportunity. Al- 
though, as already stated, it is hoped 
to commence another and longer 
course of the same kind in September, 
it will presumably be at least a year 
before another supply of men thus 
trained comes on the market. 





Reading on the Ceiling 


Our attention has been drawn to a 
statement in the Press that a projec- 
tor, for use at the bedside to enable 
the image of the page of a book to be 
projected on the ceiling, is to be intro- 
duced shortly. The device is stated to 
produce a clear illuminated image 
which anyone lying in bed can 
easily read. A feature of this com- 
pact apparatus is that small photo- 
graphic reproductions of the pages are 
used and these can be readily turned 
by merely pressing a button. It is pro- 
posed to form a “library” of books 
thus reproduced, for use with such 
instruments. 








Visibility Levels 


The problem of defining visibility 
and of devising methods of measur- 
ing this elusive quantity is always 
with us. We notice that it formed the 
subject of an address to one of the 
L.E.S. Centres by Mr. J. V. Silverston 
some time ago. On pp. 147-8 in this 
issue we summarise a report recently 
issued by the American I.ES., in 
which a definite suggestion in regard 
tc a standard of visibility (based on a 
specified test device illuminated to 
10 ft.c.) is put forward. The re- 
port mentions quite a variety of 
operations for which visibility levels 
can be assigned. When one thinks, 
however, of the manifold conceptions 
of visibility—as illustrated by atmo- 
spheric conditions, the distinctness of 
distant lights, and the impressions re- 
ceived in an artificially lighted street 
—one must recognise the difficulty of 
framing any one definition or basis of 
test of general application. 





A Lighting Review 

We have received from Mr. H. E. 
Maisonneuve—whom many LES. 
members who have visited Paris will 
remember—a copy of a recent issue, 
entirely devoted to lighting, of the 
review Techniques et Architecture. 
This contains a number of interesting 
articles on the various aspects of light 
sources and applications of light by 
eminent authorities in France. Sub- 
jects dealt with in the first part of the 
review include light and vision, natu- 
ral lighting, methods of evaluating 
natural lighting in buildings, and co- 
efficients of utilisation of natural 
lighting. The latter section is de- 
voted to artificial lighting, new light 
sources, the optics of lighting equip- 
ment, public lighting, and other appli- 
cations of light, including some views 
on lighting of the future. In many 


cases considerable originality and in- 
geriuity are shown in the display of 
subject matter. It is pleasant to get 
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this reminder that France is getting 
into its stride again in connection 
with lighting matters. 


The Design of Lamp Standards 


The appearance of lamp standards 
by day, as well as by night, is quite 
an important item. We recall that 
there is (or used to be), in London, a 
design of lamp-post 
awarded a prize by the Royal 
Academy. One would like to see 
more done to obtain beautiful as well 
as practical designs of lighting equip- 
ment. It is therefore interesting to 
observe the statement of the Royal 
Fine Art Commission that from time 
to time they have had before them 
designs for street lamp standards and 
that some recent designs have been 
submitted for their approval through 
the Association of Public Lighting 
Engineers. 


It not infrequently happens that a 
lamp-post that is inconspicuous by 
night proves to be something of an 
eyesore in full daylight. Cases also 
occur, however, in which the natural 
grace of a design is evident during the 
day but is lost at night owing to the 
excessive brightness of the light 
source. We have in mind, for ex- 
ample, lanterns with decorative iron- 
work such as those in the vicinity of 
Buckingham Palace. The effect, from 
an aesthetic standpoint, of uniformly 
diffusing glass would be very much 
better than the clear glass hitherto 
adopted. 


Award to Dr. E. C. Crittenden 


The “I.E.S. Medal,” given by the 
American Illuminating Engineering 
Society, is to be awarded to Dr. E. C. 
Crittenden, Chief of the Electrical 
Division of the National Bureau of 
Standards (U.S.A.), whose name is 
familiar for much original work on 
photometry, especially in regard to 
standards and units of light. 


which was. 
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The Basis of Daylight 
Calculations 


In what follows we give a summary 
of the paper on the above subject, 
read by Mr. W. A. Allen before 
the 1.E.S. Edinburgh Centre on 
January I Ith, 1946. 


In his paper on this subject on 
January 11, Mr. W. A. Allen reminded 
his audience of the established basis of 
daylighting calculations in this country, 
ie., the “ daylight factor” which relates 
the calculated proportion of light to be 
expected indoors ‘with what should be 
found out of doors under an unobstructed 
sky. Thus a daylight factor of 1 per 
cent. at some point indoors means that 
the illumination there is 1 per cent. of 
what would be found under the open 
sky at that time. 


The Process of Making a Daylight 
Survey 


A daylight survey is much like a land 
survey in some respects. It commences 
with readings of daylight factors taken 
at a series of points across the body of 
the room corresponding to the “spot 
levels” which form the first step in a 
land survey. The second step is also 
similar in that each line of values is 
connected up in the form of a daylight 
curve which in a land survey would 
correspond to the cross-section through 
the terrain. Finally it is usual to draw 
lines on the plan through the points 
having the same daylight factor, and 
these lines are termed daylight contours 
corresponding to the contours of equal 
level on a map. The daylight readings 
should, in most cases, be taken at work- 
ing plane level, i.e., 2 ft. 9 in. above the 
floor. 

In many circumstances parts of the 
room will receive no direct daylight as 
there will be no view of the sky from 
the working plane at these points. The 
line along which zero values of daylight 
factor are found is termed the “ no-sky 
line,” and is determined by normal 
geometrical methods in which lines are 
drawn from the profiile of an obstruc- 
tion (usually external), through the head 
of the window to intersect the working 
plane, the intersection being the no-sky 


LIGHT AND LIGHTING 








141 





line. Behind the no-sky line there will 
be some reflected daylight, of course, 
superimposed, as it were, on the direct 
light. It is usual to ignore this in 
calculations. 


Methcds of Analysis 


The best known of the early tech- 
niques are the diagram methods due to 
P. J. and J. M. Waldram and to Mr. 
Swarbrick. Perhaps the most convenient 
is the Waldram diagram for unglazed 
conditions, which consists of a special 
reticule representing half the hemi- 
sphere of the sky upon which an out- 
line representing the window and any 
obstructions is drawn. A reference point 
inside the room is selected, from which 
any point on the outline of a window 
or obstruction is set out on the diagram 
according to the horizontal and vertical 
angle it makes with the reference point. 
Then by determining a series of points 
a picture can be built up delineating 
the visible portion of the sky. The area 
of this portion is found which, expressed 
as a percentage of twice the area of the 
whole diagram, is the daylight factor. 

Objections sometimes raised to such 
methods are that they are tedious inas- 
much that the operation must be 
repeated for several reference points and 
that each operation includes so many 
steps. The most serious barrier, in the 
view of the author, to the use of such 
diagram methods appears to be that they 
have not been made available com- 
mercially, although it was hoped that 
this would be rectified in the future. 

Another method of daylighting 
analysis involves the use of Daylight 
Factor Protractors. A celluloid scale of 
protractor form is set out with divisions, 
each of which represents 1 per cent. day- 
light factor, and readings are made on 
a section drawing by placing the centre 
of the scale at the reference point and 
noting the number of divisions between 
lines drawn from that point to the upper 
and lower limits of the obstructions to 
light. An auxiliary scale is used to 
correct the figure obtained for the actual 
length of the window. Protractors and 
auxiliary scales are available for vertical 
and horizontal glazing, for glass at 
slopes of 30° and 60° and for unglazed 
openings, and they are now coming into 
greater use. 

Mr. Allen then described the use of 
Graded Daylight Factor Tables, which 
have been produced for handy reference 
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with regard to housing. The tables were 
devised in connection with the work of 
the Post-War Study Committee on the 
lighting of buildings, and the tabulation 
is in the same terms as the committee’s 
proposed standards of daylighting, 
namely, the penetration of a given day- 
light factor and the area within the 
contour at that value. Additionally the 
half-breadth of contour is given to help 
in setting out the contour on plan if one 
should wish to do so. Values are 
tabulated for three daylight factors and 
for five angles of obstruction. Assum- 
ing that the penetration and area 
requirements for a given room. and the 
angle of elevation of the obstruction are 
known, the appropriate table is con- 
sulted and the sizes of various accept- 
able windows of different heights and 
widths can be read off directly. 

Work is in hand with a view to pre- 
paring a Code of Practice involving the 
use of such tables, but the production 
of methods sufficiently simple to com- 
mand the widest acceptance, without 
unreasonable inaccuracies, offers many 
difficulties. Until these points have 


been settled the way will not be clear - 


to make the tables really popular. Some 
revision of the tables themselves may 
be ultimately desirable in order to give 
angles of obstruction at intervals of 
5 deg. instead of 15 deg. as at present. 

Comparing the three methods he had 
mentioned the author said that none 
was really suitable for all the day-to- 
day routine work of building practice 
and one had therefore to consider which 
types are best for particular purposes. 
For checking the windows of houses no 
question arises; the tables are easily 
obtainable and undoubtedly form the 
simplest method. Flats, however, 
often present a different problem due to 
irregular skyline, and it is desirable that 
the diagram methods be brought into 
use, while the available protractors can 
be used with advantage. 

With regard to the standards of 
domestic daylighting, penetration can 
be checked by two or three readings, 
but the determination of contours for 
the measurement of daylight area 
requires more readings. However, if 
the penetration requirement is satisfied 
then the daylight area will normally 
also be adequate, with the notable ex- 
ception of when the view from a 
window is obstructed sharply on one or 
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both sides, as, for example, by a project- 
ing wing of the building. 


Daylighting Design Practice and 
“ Quality of Light” 


The relative convenience of measuring 
the amount of daylight on the working 
plane commonly leads to a too-exclusive 
interest in this side of the matter, and 
from it there follows a very real danger 
that despite apparently adequate 
illumination the lighting of the room 
will not be very good. The fact that this 
is so has even led some architects to 
deprecate the analysis of daylighting. 
The question of what is good lighting 
must therefore be explored in other 
ways. 

The primary criterion is not whether 
there is enough light but whether our 
eyes can take advantage of it. The 
retina of the eye cannot accommodate 
strong contrasts in the field of view, and 
where this occurs the lighting will be 
unsatisfactory, irrespective of the in- 
tensity at the working plane. 

Examples were quoted where arti- 
ficial light was used when it was not 
expected and where it added little or 
nothing to the usefulness of the illumin- 
ation at the working plane. This could 
only be explained by the suggestion that 
the artificial light reduced the sensation 
of glare due to the brightness of the 
windows in contrast to the surrounding 
walls. 

In conclusion the author said that 
though illumination measurements are 
simple to grasp they cannot claim to 
have the broad general usefulness of the 
simple calculations he had described. 
What is often a conclusive point in sup- 
port ‘of such calculations occurs when 
uniform distribution of light is essential, 
as, for example, in schools and factories 
where occupants are not free to move 
from inadequate light to a place where it 
is better. At the same time experience 
shows that those who make measure- 
ments of daylighting usually find them 
a convenient stepping stone to refine- 
ments, and it is certainly desirable that 
they should, as soon as possible, acquire 
a sensitivity to these. The main point 
is the question of contrasts, but there 
are others which have not been men- 
tioned and for which there are, indeed, 
no adequate descriptions available. 
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Incandescent Lamps 


for Film Projection* 
by TH. J. J. A. MANDERS 


When in addition to the normal 
35 mm. wide film customary in cinemas 
the narrower 8 and 16 mm. films began to 
be used, it seemed at first as if not only 
the field of application but also the pro- 
jection apparatus for the two types 
would differ in principle. At the pre- 
sent time, however, the former sharp 
boundary between norma] and narrow 
film projection is becoming less defined. 
One reason for this development is that 
the noiseless and quietly burning fila- 
ment lamp, which was being manufac- 
tured for the developing 8 and 16 mm. 
film projectors in types of steadily in- 
creasing power, was succeeding in dis- 
placing the carbon arc (lidble to un- 
steadiness) even in normal film projec- 
tors. This was possible to a certain 
extent in the smaller cinemas, but not in 
the larger theatres where, because of its 
greater brightness, the arc lamp con- 
tinued in use. During the last few 
years before the war the super high- 
pressure mercury lamp appeared as a 
new and serious rival of the arc lamp. 
This has also been used with the narrow 
film. The field of projection in auditoria 
of small or moderate size still remains, 
however, in the possession of the in- 
candescent lamp either with normal or 
the narrower film. 


The Optical System 


In the process of projection the film 
picture occupying the film window is 
thrown on the screen as an enlarged 
image by the objective lens. In the 
case of normal film the area of the film 
window is 3.17 cm?. The area of the 
projection screen in the medium large 
cinema may be 20 m?. Thus, even if all 
the light which falls on the film reaches 
the screen, the intensity of illumination 
of the screen will be more than 60,000 
times as small as that on the film win- 
dow. If, for example, it is desired to 
have 50 lux on the screen, the intensity 
of illumination on the film, taking into 
account the losses by reflection and 
absorption in the objective (about 50 per 
cent.), must amount to about 6 million 





* Philips Technical Review. Vol. 8, No, 3. 
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lux This enormously intense illumina- 
tion is obtained by projecting the image 
of a very bright light source on or near 
the film window by means of a con- 
denser system, 


Requirements of the Light Source 


In ordér to obtain a maximum light 
flUx on the screen it is desirable to 
raise the brightness of the light source 
as high as possible. Owing to the fact 
that the filament of an incandescent 
lamp is not a uniformly luminous plane, 
it may not be focused exactly on the 
film window. If it were so focused the 
structure of that filament image would 
also be projected by the objective on 
the screen. The filament is, therefore, 
focused farther away, in the objective 
or at a spot between the objective and 
the film window. The more uniform 
the brightness of the filament the closer 
its image may be focused to the film 
window and the smaller the loss at that 
point. The greatest possible uniformity 
of brightness of the filament is thus a 
second requirement. 

Further requirements follow from a 
consideration of the condenser part of 
the projector. If it is desired to limit 
the distance between source of light and 
film window to a certain length, in 
order to prevent the whole projector 
from becoming too large, the filament 
of the lamp must be able to be placed 
very close to the condenser, i.e., the 
diameter of the envelope of the lamp 
miust be as small as possible. Also, since 
the size of the image of the filament is 
fixed by the size of the objective to be 
filled, the minimum size of the filament 
is also prescribed. In general, it is 
found that the filament must occupy a 
rectangle between 5 and 10 mm. wide. 
With the dimensions the position of the 
filament must also he exact so that it 
occupies the correct position in the 
optical system. 

Since the life of filament lamps is 
usually determined by the velocity of 
evaporation of the filament, the manu- 
facturer must, in the first place, choose 
a suitable working temperature, which 
also affects the brightness. The manu- 
facturer, however, with the limited 
number of available degrees of free- 
dom, tries to increase the brightness as 
much as possible. In addition, he must 
take care that the lamp lives out its 
natural lifetime and does not succumb 
too soon to the mechanical vibrations to 
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which it is exposed in the projector due 
to the jerking motion of the film trans- 
port. Care must also be taken that the 
light yield of the lamp does not decrease 
due to blackening of the envelope or de- 
formations in the small, very rigidly 
fixed, filament. 


Construction of the Filament 


For the construction of the filament, 
therefore, there are three primary re- 
quirements: it must cover a certain 
rectangle of from 5 to 10 mm. width, its 
brightness must be as uniform as pos- 
sible, and the average brightness as high 
as possible. In connection with the 
first and second of these it might be 
thought that a tungsten ribbon, such as 
is used in the ribbon lamps developed 
for photometry, would be the ideal solu- 
tion. A very uniform luminous surface 
could then be quite simply obtained. 
This would, however, be at the ex- 
pense of the third requirement, i.e., great 
brightness, for sake of which a spiral- 
ised wire is used. This fills the pre- 
scribed area as completely as possible. 

Projection lamps, like most electric 
lamps for lighting purposes, are filled 
with gas which helps to prevent the eva- 
poration of the filament and allows the 
filament to burn at a higher temperature 
and yet to maintain the same life. Ow- 
ing to the gas filling, however, it is im- 
possible to decrease the distance be- 
tween the parts of the spiral indefinitely, 
because the danger of breakdown be- 
tween adjacent. parts must be avoided. 
In spite of this limitation various 
means are employed to arrive as far as 
possible at a compiete filling of the pre- 
scribed area. 

In the first place it is obvious that the 
lamp should be made for a low voltage. 
The voltage between the parts of the 
filament, and consequently the neces- 
sary distance between those parts, then 
automatically becomes small. At a 
given power the current is inversely 
proportional to the voltage. A larger 
current corresponds to a shorter and 
thicker wire. A thicker wire may, for 
a given lifetime, burn at a higher tem- 
perature, since it offers a_ relatively 
smaller surface for evaporation of the 
tungsten. The lamps for low voltage, 
therefore, have a greater brightness for 
the same lifetime than those of higher 
voltage. Moreover, the shorter, thicker 
wire has the advantage that a shorter 








spiral is sufficient. There are therefore 
fewer sections of spiral and conse- 
quently less intermediate space between 
them, while in addition the thicker wire, 
owing to its greater strength, can be 
spiralised around a thicker mandrel, so 
that the width of the sections of the 
spiral is more advantageous compared 
with the spaces between. 

Apart from the heat losses through 
the leads a low voltage has only the dis- 
advantage that for connection with the 
mains an intermediate apparatus is 
necessary. Since many manufacturers 
of projectors prefer to avoid this com- 
plexity and continue using high volt- 
ages, still other means of filling the fila- 
ment area more uniformly are employed. 
A method which is used in many types 
of projection lamps is the introduction 
of a spherical mirror behind the fila- 
ment. This auxiliary mirror casts a 
real image of the filament in such a way 
that the images of the spiral sections 
fall exactly in the spaces between the 
actual spiral sections. The advantage 
in average brightness on the film win- 
dow to be gained in this way may 
amount to 50 per cent, A greater effect 
is obtained by doubly spiralising the 
filament. This familiar device, which 
improves the efficiency by decreasing 
the transfer of heat to the gas, permits 
the employment of a somewhat higher 
temperature for the same life, and offers 
the possibility of filling the filament 
area about as well as when using a low- 
voltage wire spiralised in the same way. 
Finally, the two-plane assembly is also 
employed: the sections of spiral are 
assembled in two parallel planes in such 
a way that the spirals of one plane lie 
behind the intermediate spaces of the 
other. In this way very good uniformity 
and a very high average brightness can 
be obtained, especially when an auxili- 
ary mirror is used in addition. 


Position of the Filament 


In order to satisfy the requirement 
that upon inserting the lamp in the pro- 
jector the filament will automatically 
be situated at the correct spot, each 
lamp is provided with a means of self- 
centring. It is essential that adjust- 
ment should be carried out while the 
lamp is burning normally because in 
the cold state the filament is generally 
in a different position than in the hot 
state, due to the fact that the leads and 
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hooks and the filament itself expand 
when hot. 


The requirement that it must be pos- 
sible to place the filament as close as 
possible to the condenser leads to the 
fact that the envelope must be given as 
small a diameter as possible. A limit 
is set as the wall of the envelope would 
become too hot if too close to the fila- 
ment. Three methods are available in 
arriving at a small diameter: the en- 
velope is made of a special hard glass, 
a forced cooling by means of a fan is 
employed, and thirdly, attempts are 
made to prevent the deposition of the 
evaporated tungsten which would be 
deposited on the wall and which absorbs 
part of the radiation, thus making the 
envelope still hotter. 


The gas with which the lamp is filled 
plays an important part in these pheno- 
mena. While in becoming warm itself 
it heats the envelope more strongly, on 
the other hand, currents set up in the 
gas carry the evaporated tungsten along 
so that most of it is deposited away from 
the filament. This effect can be rein- 
forced by introducing nickel gauzes or 
plates above the filament in the rising 
gas currents, upon which the tungsten 
particles are deposited. Still more effec- 
tive is the employment of the so-called 
hanging construction in which the fila- 
ment is suspended from long lead wires 
and the rising current of gas deposits 
the tungsten particles in a spherical en- 
largement at the top of the envelope 
away from the filament. 


The Lamps in Operation 


It has already been pointed out that 
the lamp must be resistant to the 
mechanical vibrations to which it is 
exposed when the projector is in use. 
These vibrations are composed of many 


LIGHT AND LIGHTING 145 


components of different frequencies and 
differ for each type of projector. It is 
therefore impossible to indicate a lamp 
construction which could be used in all 
cases. Attempts are rather made em- 
pirically during the development of the 
lamps to render a lamp insensitive to 
the special vibrations of the type of pro- 
jector for which it is intended. 


The nominal lifetime can only be 
attained if the lamp is allowed to burn 
precisely at the prescribed voltage or 
current. An increase of voltage of 1 per 
cent. beyond that for which the lamp 
is intended decreases the life by 14 per 
cent., whilst on the other hand a de- 
crease in voltage of 1 per cent, causes 
a decrease in brightness of 4 per cent. 
Most projectors are provided with a 
measuring instrument for controlling 
voltage and current, but unfortunately 
they are not always reliable. 

Lamps with a life of 25 hours have 
as a rule a specific light-output of 25 
lumens per watt, and the 1,200-watt 
lamp with a 10-hour life even emits 
more than 30 lumens per watt—which 
begins to approach the efficiency of gas 
discharge lamps. If one considers the 
unusually uneconomical way in which 
the light is used in the projector such 
straining after high efficiency mentioned 
raay well appear to be a waste of effort, 
seeing that a maximum of 1 to 2 per 
cent. only of the light flux reaches the 
screen as effective light. Nevertheless 
a high efficiency on the part of the lamp 
is of very great practical advantage 
largely because it results in a less 
development of heat. It is essential that 
overheating at the film window be 
avoided. In the case of the narrow film 
apparatus every limitation of the heat 
developed is welcome in order to ob- 
tain a reasonable light production and 
still retain a small and convenient con- 
struction. 





1.E.S. Convention: 


Photographs of Events 


I.E.S. members are reminded that there is still available at 32, Victoria-street 
London, S.W.1, a complete set of photographs taken during the Convention. 
These are available for inspection, and copies of most of them can still be obtained. 
A list of the chief subjects accompanied our previous notice (LIGHT AND LIGHTING, 


May, 1946, p. 96.) 
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Design of Studio 
Light Fittings 


Summary of a paper read before 
the British Kinematograph Society 
on May Ist. 


A paper on the above subject, read 
before the British Kinematograph 
Society on May 1, was shared by Mr. 
W. R. Stevens and Dr. F. S. Hawkins, 
the former of whom dealt with light 
and the latter with sound effects. 

In introducing his subject Mr. Stevens 
pointed out that the arc lamp was in 
many respects superior, notably as 
regards brightness and colour, to incan- 
descent lamps, though the latter were 
sometimes more convenient. It would 
seem, in fact, that for some little time to 
come, various types of lamp will con- 
tinue in operation, each adapted accord- 
ing to the special circumstances of the 
case. There was also a fundamental 
difference in light distribution as the 
incandescent lamp distributed its light 
in all directions, whereas the light of 
the arc was thrown forward of the 
crater. It was difficult, therefore, to 
make use of a large proportion of this 
light and a rather cumbersome and ex- 
pensive fitting resulted. 

After giving a short review of the 
optical construction of various diffusing 
units the paper discussed the design of 
illuminators, which are the basis of 
studio lighting. The standard design 
used at the moment gives a patch of 
light variable from 2 to 8 ft. in diameter 
on a surface 10 ft. from the fitting, but 
the difficulty is that if the lens is 
designed to give uniform distribution in 
the flood position when the arc is in 
the spot position, the light is insuffi- 
ciently concentrated. Similarly, if the 
lens is designed for the spot position, 
then the flood position will have a dark 
centre. The art of designing was to 
produce a satisfactory mean between 
these two extreme positions. 

A demonstration was then given 
showing the importance of an unob- 
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structed through draught as a means of 
removing unwanted heat. Light was 
passed through the housing of an arc 
lamp which had been warmed up but 
which was now extinguished, and it was 
possible to see the heat streams rising 
from the fitting through the ventilating 
louvres. When a baffle was inserted in 
the heat stream, eddies of hot air were 
formed, thus showing the need for a 
good through-draught to keep the fitting 
cool. An additional means of keeping 
the outside of the fitting at a tempera- 
ture at which it can be handled was the 
use of “double skin” construction, the 
air space between the skins acting as 
an insulator. 

Dealing with the sound produced by 
an arc lamp, Dr. F. S. Hawkins recalled 
the experience that the noise increased 
as the negative current increased. This 
led to the design of a three-electrode 
arc lamp in which the current was 
shared by two negatives. This resulted 
in a quieter H.I. arc than the con- 
ventional design. This arc had proved 
to have the great advantage of low arc 
volts and could be run on the ordinary 
115-volt D.C. supply used in studios. 
It was possible to run two arcs in series, 
wasting only a small amount of power 
in the ballast resistance. The new arc 
gave substantially the same amount of 
light as the normal design. Thus, by 
running two in series, twice as much 
light could be obtained for the same 
power expenditure as with a _ single 
normal are. Cathode ray oscillograph 
records were shown of the noise pro- 
duced by this new arc and by the 
ordinary design with a single negative. 
Experiments with three negative H.I. 
arcs had also been made. 

Another interesting experiment 
showed the noise produced by an 
arc lamp which had a small voltage 
ripple superimposed on the ordinary 
mains supply. Obtaining the voltage 
ripple from a pick-up on a gramophone 
record Dr. Hawkins used the arc as a 
loud-speaker to give an amusingly good 
reproduction of the record—though he 
did not suggest that the H.I. arc would 
supersede more conventional types of 
loud-speakers! 
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Visibility-Levels 


The following is a summary of Report 
No. 2 of the Committee on Standards 
of Quality and Quantity for Interior 
Ilumination of the {Illuminating Engi- 
neering Society (U.S.A.). 


The report represents an approach to 
the problem of developing suitable basic 
criteria to determine the level of illu- 
mination necessary for various visual 
tasks; further treatment of the problem 
is expected as the committee continues 
its studies. 

The determination of standards of 
visibility and the establishment of 
visibility-levels based on such standards 
are important as a foundation for 
the scientific specification of light 
for the peformance of visual tasks. 
The size, brightness, and_ bright- 
ness contrast of the visual task as well 
as the time of seeing, directly influence 
the visibility of an object or task. A 
fundamental study of visibility requires 
that these factors be standardised, and 
in establishing visibility-levels the 
human element can also be standardised 
whilst the characteristics of the visual 
task and the various modifying factors 
can be rigidly controlled. Data obtained 
under such specific laboratory condi- 
tions are basic and the practical applica- 
tion requires the use of adequate allow- 
ances or factors of safety as is the usual 
practice in engineering design. 

Any determination of visibility-level 
must involve some means of bringing 
the visibility of an object or task down 
to threshold visibility and of measuring 
the reduction in the factor or factors 
which accomplishes this, The visibility 
of a given object as a scientific concept 
is defineqd as the size (expressed in 
minutes of angle subtended at the eye) 
of a critical detail of a standard test- 
object observed under standard condi- 
tions of brightness, having the same 
threshold as the given object. 


Standard of Visibility 


Any standard must be scientifically 
sound and it must be _ reproducible. 
Various test-objects have been used in 
this connection, but the most conveni- 
ent is the “parallel-bar test object,” 
which consists of two parallel bars 
separated by a space equal in width to 
each bar. The visual size of the critical 
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detail is the visual angle subtended by 
the width of the space between the bars. 
For the purposes of the report the stan- 
dard of threshold visibility is defined 
as ae test object, illuminated to 
10-ft.c., consisting of two parallel black 
bars (0.03 diffuse reflection factor) 
upon a white background (0.8 diffuse 
reflection factor) with a space between 
the bars subtending an angle of one 
minute at the eye; the width cf the bars 
being each one minute of visual angle 
and the length of each bar being three 
minutes of visual angle. Thus the 
standard ‘black test object is seen 
against a large white field of 8 foot- 
lamberts brightness. This is considered 
a threshold of visibility for persons pos- 
sessing normal vision. 


Visibility-Levels 


A convenient and easily defined basis 
for visibility-levels is in terms of size 
of the standard test object with other 
factors and conditions as specified in 
the revort. A visibility-level of unity is 
the standard threshold visibility as pre- 
viously defined having a critical detail 
subtending one minute of visual angle 
and viewed under specified conditions. 
The same test object enlarged so that 
the visual size of its critical detail is 
two minutes is said to have a visibility- 
level of two. On this basis, the series 
of visibility-levels continues up to and 
includes a visibility-level of 20 when 
the visual size of the critical detail is 
20 minutes and the entire test object is 
60 mintes—at which stage the image on 
the retina approximately covers tne 
fovea (ie, the area of the retina 
involved in accurate seeing). 

Reference is made in the report to 
the ‘tLuackiesh-Moss Visibility Meter, 
which reduces the visibility of an ob- 
ject to threshold by primarily reducing 
the brightness contrast, and which pro- 
vides a convenient way of measuring 
visibility in terms of the standard scale 
of visibility levels. This apparatus 
obviates the necessity for measuring all 
factors of the visual task and the need 
for reconciling all these into the final 
resultant visibility. Although threshold 
visibility may be obtained by reducing 
any one of the four fundamental factors 
of seeing, readings of visibility-levels 
by meters using any of these means 
will be in substantial agreement since 
any difference in visual response will 
be eliminated. automatically in the cali- 
bration of the instrument. Varying the 
brightness contrast is a very practical 
and sensitive method for use in a visi- 
bility meter. It should be borne in mind 
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that any visibility meter necessarily 
involves visual observation, and a suffi- 
cient number of observations must. 
therefore be made and averaged as is 
the case with any type of visual photo-~ 
metry. 


Examples of Visibility 

This system of visibility-levels estab- 
lishes a means for evaluating the visual 
difficulty of various tasks. It provides 
a basis for a scientific specification of 
light for various purposes and even for 
different degrees of vision, and can be 
used to fit the illumination level to the 
task and to predetermine the foot candle 
level necessary to bring the task up to 
any desired visibility-level. 

The table gives some common visual 
tasks with their appropriate visibility- 
levels for various illuminations; the 
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to the visibility-level of 12 pt. type re- 
ceiving 20 ft.c 

The preceding discussions have been 
based on persons with average normal 
vision; the threshold of visibility of 
persons with sub-normal vision will be 
at a definitely larger test object and 
visibility-levels will be correspondingly 
lower. 

The choice of visibility-level is a prac- 
tical matter to be determined by con- 
siderations of all factors which are met 
in practice. Foot-candle levels should be 
specified to fit the task and allowances 
may even be made for persons with 
some degree of sub-normal vision. Tasks 
of inherently low visibility must be pro- 
vided with higher foot-candle levels 
than tasks of inherently high visibility. 

In conclusion, it is stated that if in- 
dividuals and committees dealing with 
lighting practice will base their work 
on this foundation, recommended foot- 
candle levels will eventually be soundly 
established on a scientific basis. As pro- 


VISIBILITY-LEVELS OF VisuAL Tasks AT SEVERAL Foot-cANDLE LEVELS. 




















Visibility-level 
Visual Task 
10 ft.-c. 50 ft.-c. | 100 ft.-c. | 200 ft.-c. | 500 ft.-c. 
Reading newspaper text 2.5 4.6 6.8 11.3 Above 20 
Bookkeeping ... 2.4 4.4 6.2 10.0 7 
Operating office machines 2.1 3.6 4.9 7A 15.5 
Metal b 1.9 3.1 4.1 5.8 11.0 
Working with white thread on 
white cloth . 1.8 2.9 3.7 5.2 9.2 
Working with black thread on 
black cloth pee 1.3 1.9 2.2 2.8 3.9 

















visibility-levels, however, should be con- 
sidered approximate for the reason that 
none of these tasks can be exactly 
described. 

Different sizes of type used in print- 
ing offer a simple means of visualising 
visibility-levels. The report illustrates 
this by printing various specimens of 
type and stating the illumination neces- 
sary in order that the same visibility- 
level is attained in each case. Thus it is 
stated that a paragraph in 6 pt. type 
would require 25 ft.c. in order to be 
equivalent to 8 pt. type* receiving 
10 ft.c. The 8 pt. type, again, would 
require 50 ft.c. in order to approximate 





*This is the type in which this page 
is set.—Ep. 


gress is made in the production and 
application of light, higher foot-candle 
levels become more and more practic- 
able. Eventually all visual tasks will 
be raised to suitable visibility-levels not 
only for persons with average normal 
vision but for the many schoolchildren 
and adults who have some degree of 
sub-normal vision. 





From the “North Wilts Herald” we 
learn that a second factory is being 
opened in Malmesbury by Messrs. Lino- 
lite, Ltd. who, after being engaged in 
other special work during the war 
period, are now reverting to lighting. 
The general manager of Linolite, Ltd., 
is Mr. Victor Beuttell, whose father, Mr. 
A. W. Beuttell, is a past president of the 
ILE.S. and a member of very long 
standing. 
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Lighting the 
Streets of To-morrow 


in what follows we summarise an 
article of the above title by Mr. H. 
G. Fallon, a former President. of the 
1.E.S. (New South Wales) Australia, 
which appeared inarecent issue of the 
1.E.S. Lighting Review. Although this 
article refers specifically to street 
lighting in Australia there is much 
which is of interest and is applicable 
to public lighting in general. 


In calling for more decisive action 
to reduce the accident rate on roads at 
night time by the provision of better 
street lighting, the author points out 
that the provision, control, and main- 
tenance of sufficient light by night on 
streets and highways involves many en- 
gineering problems. Some of these are 
not directly connected with lumens or 
lighting, but all of them can be solved 
by a scientific approach. Mr. Fallon 
contends, however, that there is no 
technical difficulty (as there was at one 
time) in giving a street lighting service 
which will reduce the night traffic acci- 
dent rate to the day traffic accident rate. 
This condition has, in fact, already been 
reached in certain cities in the U.S.A. 
where an average illumination on the 
roadways of three-quarters of a foot- 
candle prevails. 

Because of the great departure in 
visibility conditions in outdoor lighting 
as compared with indoor lighting, it has 
for some time been agreed that state- 
ments of illumination in foot-candles do 
not form an appropriate basis for indi- 
cating the effectiveness of street lighting. 
This method is not adopted in the Street 
Lighting Code published in 1939 by the 
Standards Association of Australia. 
Without due regard to spacing, mount- 
ing height, light distribution, and 
brightness, the three-quarters of a foot- 
candle might quite easily have increased 
the accident rate instead of reducing it! 
The foot-candle should not, therefore, be 
made a fetish as it is only one factor in 
a satisfactory lighting scheme. 

There being no engineering difficulty 
in obtaining a street lighting system 
which will be as effective as daylight 
from the accident prevention point of 
view, such an obviously progressive step 
appears to be held up only by a mixture 
of tradition, custom, and economic con- 
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servatism. It should not be necessary 
for a number of people to be killed or 
injured at one spot before an adequate 
lighting improvement is authorised. If 
such accidents occur at intervals of three 
or four months it is possible that the 
existence of the danger may not be real- 
ised. The author does not wish it to be 
inferred that no attempt is being made 
to record and analyse accident statistics, 
but most strongly suggests that those 
people in Australia who are responsible 
for street lighting pay far more atten- 
tion to, and realise the importance of, 
these statistics. The dangers which are 
becoming more frequent with the in- 
creasing speed and density of traffic can- 
not be eliminated unless it is known 
where they occur and the causes 
thereof. 

There are probably 300 miles of 
traffic routes in each of the capital cities 
of Australia which should be provided 
with the standard of lighting laid down 
in the code. This is excluding the 1,000 
miles or more of other streets per city 
which are not traffic routes in that sense. 
At street lighting tariffs at present in 
force it will cost between £300 and £400 
per mile per annum to light the traffic 
routes in accordance with the code re- 
commendations, while the cost of light- 
ing the other streets will be between £70 
and £100 per mile per annum. Provision 
for such expenditure in the Budget is 
probably the most difficult problem to 
overcome, but it should be given full 
consideration, and a five-year plan is 
suggested. If the same authority were 
responsible for the payment of street 
lighting charges and also for the cost of 
street accidents, the expenditure on im- 
proved street lighting would then appear 
as an economy of public money and not, 
as is so often the case, an unwarranted 
expense far outweighing the advantages 
to be gained. 

We have so far to go before our streets 
are lit according to the minimum stand- 
ards laid down for safety,-that it is 
foolish to expect radical changes in light 
sources or fittings to get us out of the 
rut of custom and give us an advance 
for which the cost will be comparatively 
small. 

The experience recorded in Detroit in 
the early 1930s is worth repeating here. 
It was during the depression years that 
as an economy the street lighting was 
curtailed, which was proved by statistics 
to be a false economy. The day traffic 
was four times as great as the night 
traffic, but of the deaths due to traffic 
accidents 40 per cent. occurred in the 
day-time and 60 per cent. at night. As 
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a result, a safety campaign was carried 
out and the lighting increased, with very 
gratifying results. 

There is little use in dreaming about 
the marvellous things that we may have 
in the future. It is more natural, par- 
ticularly at the present time, to plan 
and work for that better condition we 
know is possible to make up in some way 
for the years of waste, destruction, and 
hardship of war. But the way of ad- 
vancement has never been easy, and 
there are no short cuts to prosperity. 

The following improvements in the 
materials used by the lighting engineer 
may be expected within the next 20 
years, and will help to reduce the annual 
cost of street lighting still further: 

(1) Lamps at reasonable cost which 
will give at least 4,000 hours’ service 
at 100 lumens per watt throughout 
their life. 

(2) Lighting units which will confine 
the light to the road and footpaths, 
giving the required distribution 
without glare on the one hand and 
avoiding the “tunnel effect” of the 
“cut-off ” reflector on the other. 

(3) Translucent globes and fittings 
which are self-cleansing. 

(4) Lighting unit which will te easily 
and definitely focused to any re- 
quired direction, condition of spac- 
ing and road undulation. 
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However, what is wanted far more 
than efficient reflectors and long-burn- 
ing lamps, and which will be far more 
difficult to obtain under the present sys- 
tem of divided authority is: 


(1) Accident census and analysis to 
know where corrective measures 
are most needed. 


(2) Aldermen and Councillors who 
are not content to view dimly-lit 
streets with complacency, and who 
will sponsor much-needed improve- 
ments. 


(3) Municipal and other engineers 
who have read and appreciated the 
street lighting code and realise the 
tremendous benefits accruing from 
well-planned schemes. 


(4) Governmental co-operation in ac- 
cepting responsibility for the light- 
ing of highways that are construc- 
ted and maintained by Government 
departments. 


Lighting the streets of to-morrow 
must begin now. The driver of a 
vehicle must not be forced to rely on his 
headlights at night in busy built-up 
areas. 





1.E.S. Transactions: 


Limited Editions. 


It will be recalled that, owing to the restrictions in the supply of paper, certain 
issues of the I.E.S. Transactions containing somewhat lengthy papers have been 


published in limited editions. 


1LE.S. members were invited to apply for these issues as they appeared, and 
in some cases the available stock has now been exhausted. A limited number of 
the following is, however, still available, and, while this lasts, copies may be 
obtained by members on application to the Society at 32, Victoria-street, London, 


AUTHORS. 


J. M. Waldram. 


Hugh S. Allpress. 


t 


S.W.1 
ISSUE. CONTRIBUTION. 

March, 1945 The Automobile Headlamp: A Study of the 
Beam Distributions Needed for Motor Vehicle 
Driving Lights. 

August, 1945 Measurement of the Photometric Properties 
of the Upper Atmosphere. ; 

May, 1946 The Design and Performance of Industrial 
Lighting. 

June, 1946 


Photometry and Colorimetry of Fluorescent 


G. T. Winch. 


and Other Electric Discharge Lamps. 


Opportunities have already been given for I.E.S. members who desire these 
issues to apply for them. A limited stock is still available for any member who 
still desires a copy and who has not yet obtained it. 

The next item to be treated in this manner will be a communication by W. E. 
Harper. C. A. Morton, and P. Smith, entitled “Atmospheric Weathering Tests on 
Anodised Aluminium Reflectors.” This, it is anticipated, will appear in a limited 
edition of the Transactions for August, 1946. I.E.S. members wiii be invited to 


make application for this in due course. 


J. H. Nelson. = 
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I continue to receive inquiries in regard 
to the Resettlement Course in Illumin- 
ating Engineering. I understand that 
the more complete course in prospect at 
the Borough Polytechnic (London, S.E.) 
is intended to commence in September 
next. 


pe tes 


As regards the offer of jobs to students 
who have taken part in the initial course, 
just completed, I have been asked to 
make it clear that naturally employment 
in the lighting industry cannot be 
guaranteed; at the same time, special 
efforts have been made by the ILE.S. to 
bring the names of such students before 
firms likely to be able to make use of 
their services—and this is certainly an 
important departure. 


I have been asked why, though other 
higher rating of electric. incandescent 
lamps are furnished with the “ Pearl” 
internally frosted bulbs, 25 watt lamps 
can only be obtained with clear bulbs. 
They certainly used to be available with 
either type of bulb; apparently the re- 
striction to clear bulbs only was a mat- 
ter of convenience during the war. 


Personally I greatly prefer the Pearl 
finish, even for lamps of relatively low 
candlepower. In my opinion it is the 
brightness of the filament—which is sub- 
stantfally the same for 25 watt, 40 watt, 
and 60 watt lamps—that makes the 
frosting desirable. I have always 
thought that the introduction of internal 
frosting, which softens the light in such 
a pleasing and yet economical manner, 
was one of the most important advances 
in the manufacture of electric incandes- 


cent lamps. It seems a pity to abandon 
this advantage merely because the 
candlepower is somewhat below the 
average demanded. 


ot me 


I am occasionally asked for accurate 
colour charts—elaborate and expensive 
things to print and liable to be unobtain- 
able at the present moment. I have, 
however, recently been shown a copy of 
the very comprehensive and excellently 
produced charts prepared by the Royal 
Horticultural Society (in two volumes) 
with the co-operation of the British 
Colour Council. It is hoped to obtain a 
copy for the I.E.S. Library. 


oe tes 


This reminds me of the question of 
colour blindness. Illuminating engineers 
are, presumably, occasionally colour 
blind, and I believe that Dr. Wright un- 
earthed a few cases of members of the 
Society who are at least partially de- 
fective in this respect. 


It is, I believe, not generally known 
that the results of colour blindness may 
vary according to the nature of the illu- 
minant under which coloured objects 
are viewed. I was recently assured by 
someone who is (not very seriously) 
afflicted with colour blindness that he 
had the greatest difficulty when 
endeavouring to pick out ripe from un- 
ripe tomatoes in the open air and in day- 
light. On the other hand, under artificial 
light indoors, he has very little difficulty 
in making a proper selection. 


ARS pe 


One is reminded, also, that in certain 
circumstances colour blindness may 
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have an opposite effect in apparently 
accentuating the difference in appear- 
ance of coloured objects. I have heard 
of cases in which a partially colour-blind 
person could discriminate between 
materials very similar in colour much 
better than one with normal vision. It 
has also been reported, on good author- 
ity, that occasionally camouflage does 
not operate with a colour blind person, 
who can pick out objects from their sur- 
roundings notwithstanding efforts to 
render them indistinguishable by special 
colouration. 

Some interest has keen excited by 
references in the Press to vision by the 
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aid of infra-red rays. It is well known 
that this process proved of great value 
in getting records of invisible objects 
during the war. It is said that, towards 
the end of hostilities, military cars in 
Germany were being equipped with 
infra-red headlights and a viewing screen 
in which the driver could see objects 
ahead. Although useful in the blackout, 
one would hardly suppose that such de- 
vices could compare in usefulness with 
an ordinary headlight, used under 
normal conditions. They might, how- 
ever, prove of exceptional utility during 
a fog, and it is in this direction that infra- 
red radiation seems likely to prove of 
service. 





SITUATION VACANT 


LIGHTING FITTINGS DESIGNER 
DRAUGHTSMAN required for London 
Area. Applicants must have creative 
abilities and have had extensive experi- 
ence in the design of Industrial and Com- 
mercial Fittings. Knowledge of sheet 
metal construction an advantage. Post 
offers first-class opportunities for the 
right man. Give fullest particulars of 
experience, age, salary required, etc.— 
Box 12, Dorland, 18, Regent-street, S.W.1. 





Personal Notes 


Mr. W. A. Ives leaves this country in 
August to join Associated Electrical In- 
dustries (India), Ltd., in order to estab- 
lish a Lighting Advisory Service. He will 
be headquartered in Calcutta, where the 
Lighting Advisory Service will initially 
be organised to cater for the whole of 
India. 

Mr. Ives has been in the service of 
A.E.I. Companies for 15 years, dealing 
with lighting, with an interval in Gov- 
ernment service during the war with 
the Ministry of Supply and with Labour 
Department, Government of India. He 
has been transferred from the lighting 
section of the B.T.H. Company to take up 
this new post. 


We learn that Mr. Frank Twyman has 
resigned his position as managing direc- 
tor of Adam Hilger, Ltd., which he has 
held since 1902, to become technical ad- 
viser to the firm and to their associates, 
E. R. Watts and Son, Ltd., the well-known 
makers of surveying instruments. Mr. 
Twyman remains chairman of Hilger’s, 
and his place as managing director is 
taken by Mr. G. A. Whipple. 


ERRATA 


The article on the subject of “ The Arc 
as a Standard of Light,” contributed to 
LIGHT AND LIGHTING (June, 1946, page 
101), by Professor J. T. MacGregor- 
Morris, has brought a note from our 
veteran Past President of the I.E.S., Mr. 
A. P. Trotter, who was associated with 
so much early work in this field. 


In a letter to the author, Mr. Trotter 
writes as follows:— 


“Thanks for the reprint of the paper 
on ‘The Arc Standard.’ At the end 
of the first paragraph you say that 
‘consequently ’’. I abandoned further 
work. I stopped because of my ap- 
pointment as Government Electrical 
Engineer at the Cape. I don’t think I 
should have gone on with the Standard 
of Light, but was interested in what 
could be done with a long beam of 
light, visible, ultra-red, or violet, steady 
or pulsating. It could work a printing 
telegraph miles away.” 


Professor J. T. MacGregor-Morris has 
asked us to submit this note in order to 
correct the apparent misconception to 
which Mr. Trotter’s refers. 


® 


Y 
We regret to record an error in/the 
recent summary of a lecture by Mr, E. W. 


Godding (June 1946, p. 106). The cor- 
rect wording in the author’s manuscript 
was as follows: “The change in size 
with different brightnesses, the Stiles 
Crawford effect, the effect of age on 
pupil diameter and the rate of opening 
and closing were described.” These, of 
course, are separate items and the first 
two are not synonymous, as the pub- 
lished version would appear to convey. 








